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EDUCATION 
This department publishes articles, notices, and news on 
programs and courses in history of mathematics, the uses of 
history in mathematics education, historical activities at 
meetings of mathematics teachers, and other matters relating to 
the place of our discipline in academic affairs. 
AN HISTORICAL APPROACH TO COblPUTING SCIENCE 
K. W. Smillie, 
Department of Computing Science, 
University of Alberta, 
Edmonton, Alberta 
The developments in the last two or three decades of 
computer technology and in the programming and use of computers 
make some appreciation of the nature of computers and their 
impact on society necessary for any educated person. Many 
introductory courses consist mainly of an introduction to a 
particular programming language and applications from science, 
engineering, or business, determined by the apparent needs of 
the students and their mathematical backgrounds. While such 
courses may help students who have an immediate need to use 
computers, they do very little to give an appreciation of the 
place of computers in the world today. On the other hand, 
courses on “computers and society” tend to have so little discus- 
sion of the programming of computers, or even of the fundamental 
arithmetic operations, that the student cannot appreciate the 
nature of the problems, real and imagined, that the use of 
computers has created. 
The course described in this note has been given for the 
past three years to Arts and Education students at the University 
of Alberta. It satisfies the requirements of the Faculty of 
Arts as a “laboratory science” course. It presents computation 
as one of man’s oldest activities, starting with the number 
systems and computing methods of the ancient Egyptians and 
Babylonians and evolving, with successive improvements in 
technology, into a recognizable academic discipline. Its 
content is based on the assumptions that the history of computa- 
tion is a subject worthy of study in itself,that it is of 
value and interest to any educated person, and that it may be 
taught to a first-year undergraduate student in a liberal arts 
program. 
The course is divided into two 13-week terms; there are 
three l-hour lectures each week. The first seven sections of the 
Outline (given below) are presented in the first term, and the 
remaining eight sections are presented in the second term. The 
subject of the first term is ltcomputing”; its purpose is to give 
Copyright @ 1979 by Academic Press, It~c. 
All rights of reproductim in my form resen,ed. 
64 Education HM6 
the students a better understanding of arithmetic, of the basic 
arithmetical operations, and of some of the primitive aids 
to computing. The subject of the second term is “computers”; 
the lectures trace the development of mechanical aids to com- 
putation and logic from the calculators of the early 17th 
century to the electronic computers of the present time. 
In order to provide a means of presenting arithmetical and 
logical concepts in lectures and to give the students some 
experience in programming, the APL language is introduced at the 
beginning of the course. It was chosen as a first language 
because of its simplicity both as a notation and as a programming 
language, its ease of use at a terminal, and its convenience 
for classroom use by means of a portable IBM 5100 computer 
whose output may be displayed on television monitors. Furthermore, 
its use on the blackboard as a mathematical notation helps to 
illuminate many concepts that might remain obscure if presented 
in conventional notation. For example, a treatment of positional 
number systems is made especially simple by using the APL 
language, and this facilitates the study of number systems of 
antiquity, where the history of computation begins. During the 
second term APL is used in studying Boolean algebra and the 
logical design of computers, and for the simulation of such 
devices as Jevons’ logical machine, Turing machines, a simple 
machine-language machine, and a pocket calculator. In addition, 
the Algol language is introduced, both as a useful higher-level 
language in which the students are expected to program and as 
a historically significant language. Indeed, it was the first 
language for which a formal syntactic description was attempted. 
Since there is no satisfactory text on the history of 
computing science, the author is preparing a manuscript for which 
the Outline below serves as a Table of Contents. However, 
Chapters 2 and 3 of Hollingdale g Tootill [1970] give an 
excellent summary of much of the subject, while chapters 6 and 
9 serve as an introduction to programming. The main reference 
for APL is APL Language, published by the IBM Corporation 
(Order No. GC26-3847-3). An introduction to APL and a reference 
for Algol W is provided by Smillie [1978], which has been issued 
as a typescript and is available through the University of Alberta 
Bookstore. 
OUTLINE OF COURSES 
1. Notation: development of mathematical notation and its 
principal characteristics; computer languages similar to 
mathematical notation; the origin and development of APL. 
2. Numbers: natural numbers; prime numbers; integers; rational 
numbers ; irrational numbers; errors in computation; some 
computational problems with prime numbers. 
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3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Number systems: positional number systems; conversion between 
systems; non-positional number systems; puzzles and games 
involving number systems. 
Ancient numerals: origin of number concepts; Egyptian, 
Babylonian, Greek, and Latin numerals and arithmetic; numerals 
in other civilizations. 
Hindu-Arabic numerals: origin; introduction of zero; spread 
to western Europe; fundamental operations. 
Early calculating devices: finger counting; counting boards; 
the abacus; tally sticks; addition scales; Napier’s rods; 
sectors. 
Logarithms: early developments; John Napier and the discovery 
of logarithms; the work of Briggs, Gunter, and Burgi; slide 
rules. 
Arithmetical machines: mechanization of the four fundamental 
arithmetic operations; machines of Schickard, Pascal, and 
Leibni z; other hand calculators; Charles Babbage and the 
difference and analytical engines; Ludgate’s machine; 
punched-card machines. 
Logical machines: Aristotelian logic; Lull’s logic wheels; 
Stanhope demonstrator; Boolean algebra; machines of Jevons, 
Marquand and Pastore; logic cards; algebra of sets; calculus 
of propositions; electrical circuits; simplification. 
Computability: computable functions; Turing machines; 
Post-Turing machines; Church-Turing thesis; unsolvable 
problems; implications for practical computing. 
Electronic computers: development of computers in the 1930s 
and 1940s; the von Neumann report; the first stored-program 
electronic computers; first-, second-, and third-generation 
computers. 
Computer programming: design and simulation of a very simple 
computer; programming the simple computer in machine 
language; assembly-language programming; formal definition of 
a higher-level language; compiling a program. 
The development of programming languages: early work; some 
particular programming languages; trends in languages. 
Computing science: emergence of computing science; definition 
of computing science and its present state; prospects for the 
future. 
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15. The electronic revolution: development of the transistor; 
integrated circuits; influence on computers; the pervasive 
ness of electronics; computers and society. 
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